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[§¥AH#] 1. fi^AH- SAHIAH(£S)_1S 



f 
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^ ^JM^-EL^ofl of^S)^ 7 0 >o.^^ 7flsfl AlE^l- ^-fr^*^ 3? 

4i3f °l-g-*H *I|B|^*H ^*}aL, ^J-ff^afl 7flsflA]E^ 

£ 2 
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7fls]HEi ^ ZL D)2i {CAPACITOR WITH MERGED TOP ELECTRODE 
PLATE LINE STRUCTURE AND METHOD FOR FABRICATING THE SAME} 



£ l£r ^efl 7)^o\] irf-E MTP 7l)sflAlEi» ^ ^ ^ c^s, 

-£ 2^ ^- ^Al^ofl 4^ MTP £A] ^ ^51, 

£ 3a tfl^l £ 3ffe ^Al^cHl tcf^ MTP #-R-*l*11 ^aIe^o] ^ yj. 

£ 5^ ^HH 43 MTP #-^31*11 7 fl2flAlE-11- Jg^i. 

31 : ali^l 32 : ^=.-£3^ 

33 : ^^^^ 34 : *Hl##^<?§^ 

35 : ^ltiflel^nv 36 . E|E^^e)Al-olc 

37 : ^l2HflE|^ni. 38 . ^^^j^-e^ 

39 : ;*fl3yfl£lom 40 : ^1^^# 

41a : ^Pf ^ 42 : #-fr3l*ll^ 

43a : tf^Si^ 45 : ^)2^^^ 
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47 : ^12^3V# 4 8 . ^eflo)E£)-oi 

^ti_V^ «V£*fl ^S-iM =£*HH 7 <Hf#*ll (Ferroelectric) ^ v -g- ^-fr^l 

a>^-^-o.s^) DRAMCDynamic Random Access Memory) i*HM ^^14=) (Re fresh) 

tb^l* ^-4*>i tfl-g-^ tjfls.^^ o}-g.^ ^ 01^ ^j.^ 7 fl^-o] ^l^sl^^cj-. oieitb # 

Sj-^-fr °l-g-*l-fe- d]1j2.b] ^(Ferroelectric Random Access Memory; <>1 «1- 

' FeRAM ' °1 &r ^^r) «lfl1H3 "flS.^ ^(Nonvolatile Memory device)^ ^#^.5. # 

?#<H*1 ^^V ^if 7l^*Hr &%o] 01^- o>qe|. ^ ^5Li£ DRAM^l 

^^1^ #-fr*lSfl ^S.z] MTP(Merged Top electrode Plateline) ^ 

sflE^^H #3HH5}-°1 -g-Alofl ^^.s. *v ^oicf. FeRAMxr ^^^^ 

HB}0]# ^*>7fl 7 0 V^-^^1 7fl3flAlEio 1 lAi #^7] ^«flA^ o] E&r o] ^- 

0~VCC^ ^^*flo> tr^-. OffiM, ^«fl^d ^cHH S-eflolH5|ol# ^a^ji ^c)-. 

£ l£r f^Efl 7l#ofl aj-s MTp ^^^1 ? ]]3)lA]Eil- £A]t ^ S ^-^£o]cf. 
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<19> s. 1*1] 5*1^ ^-o], tiV^^il ^} 7x } ^-^1- <^ ^^-^^-(12)^ ^ 

^3^, <2KE*fl 7l^;(ll)^ ^ojcd^ofl H^l^o) ^A/n^jolj!). ^-o. ;g ^-oj ( 13) ^ 
^3^, ^-£31 7^(11) ^ofl ^ll^^r^^HV(14)ol ^^^Cf. ZL?]31, ^1 1#^>^ <£ BJ-( 14) -g: 

^-f-^M ^^-°J°4(13)o1] ^.^tt iS.EMi^E.^!>M ^] ltifl e| c>| t^i ^( 15a) , ^^i-g.^ 
(16) 31 ^l2Hfl^^|^ll:(15b)^ ^-SiS. nfl^<§ (buried) &^=L ^-2io}t\.. 

<20> ZL^Jl, i£el^t£2Sjo)l <£^1^ *}Jf 18 )ol ^l#^«a^(14) A>o)oll ^-ojsj 

^^H§H17)# ^ ol^-tiv ^^^-(18)^- ^Bl# ^«fl a^o] jg^^a ^|2 

#*Hi<?i^(19)°l ^^(18)* ofl^^jy oicf. o^H, *>Y^#(18)^r °le|f-(lr), 
^^-(Ir0 2 ) ^ ^-g-(Pt)^ ^^Bi-ol4. 

<2i> ZLBjoL, ^l2#?M<S^(19)-0r ^-^(18) ^Hl ^^^^(20)ol ^sjji, 

^■(20) ^^l^(21)ol «§^^t)-. o^7lA^ ( 7j-O-^^^.(20)^ -g<8^ ^ofl ^s)^ 

^^^-(21)^ sflE^^ 7 0 V^^^1 7fl3 flAlE^l- S^tf. 
<22> S. 14 ^ ^Hfl 7l#5] MTP ^"2^ 7fl5|)A]Ei^ ^^^1^(20) ^^^1^ 

(20)31 ^SHfr $jtr 1^51 ^-g- ^^*>ji, ^^^-(18)^- ofl£]*Hr *H2#7M<£^(19) 

<23> ^Efl 7l#^ Cf-grolf g^o] oj^ 

<24> 3}*^ 7J- 0.^^^.(20) f^^ofl *}^l^r o|^^ ^^^-(18) ^o] 
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^#^-(18)* <Hl3*Rr ^I2#^<a^-(19)^r ^^*>7) ^Sfl ^-g- ^-g- 

SRrCfl, °1 oil ^j^ofl ^^^"(18)2}- ^l]2^^^^^-(19)lb ^>(x)7l- 37|] *MJS>i3 # 
-fr^lTOO) $<i( C rack)ol ^*Hr -g-*fl7> ^^7> 3.7]) ^*$f>}# 

(19)# Tfl^* ^ *V± 7 } ^l2afls]ol^^-(15b)* ^Vsl-Al ^^) 7 } ojcf. 



$H*1 ^oMf^l^ Aj-oj^ ^EflS^ ^-o-^^l A]Jr 1"^^^* 

HLCf-E- #^^nV^- ^ SJ-AVs)^ a>^ 
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A #3 ^^^"^ 7fl3rflAlEi ^iSj, #7] 7fl5flAlEi ofl^J^ 

A cHl itH^€ #efl°)B^<y^: 5L^-<5}^r 3* -if-^iLS. <5>Jl, #7l fU^El 

ZLElJl, 7 0 V-^-^^ 7fl^AlE^ ^ Wj-^ 7 l3 £o. A]l%-7\^ 

<£^°) ^o\] ^E^l^-SBHol nfl^s} i§ ^ ^ uf 7 j] i a o V 7 1 A £e)7 ] tE aES 

^I^Kr #31, ^"71 3fl^^ ^ofl *fl 2^71*1 <3^M- $^«Hr #7fl, #71 

aJMU^l ^JEL^f! S^o] JELE^nfl^'M #7l ^2#^<^^ ^SM^lfe ^7j] , #7l 

*>H.n>^ 3 « ^lTi^H #7l 7H2flAlEi #Jf^ #^-<H] A-g. £7,^ ^ Aj- 7 } 

**fl #71 7fl2flA)Ei i^^l fsME^Jf ^*Rr #3l» 5.^5} 

°l*h 1^ 0 1 ^T*Rr 7)^^M^ *#^1 *l*|-g- 7>^1 7f7}- 7 ]^^ A>A> 

* -§-°l*Ml ^1* ^ SU* ^£5. -*M|*| ^^^r>7l M. «V^o] 7^J- H>^-^*V ^Al^ 
1- ^ £^-§: ^<5>^ ^^^f7lS *V4. 

£ 2^ ^ ^Sl ^Al^o]] nf^ MTP ^-SSl 7fl2flAlEH- SAltb &#5Lo) 

^. 
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<34> £ 2 <H1 5L*)& w>sf Qo] t ^^-^^(33)2f €^5l-^'(32)ol ^€ aVE*ll 71^(31) # 

Jfofl ^eH*He1 ^l#^^nV( 3 4)ol ^^s^jl, ^l^^>^^^-(34)^ afl^Tr ^Sel 

^2^^(37). ^i^]^e^( 38 ) * ^3afle]^ 51.(39) o] ^Mc], ^^-^^ 

(33)^- ^*Kr ^l«flBl<H^(35) o>afl<*fl ^El-^^A>olc(35)7> 

^1#^>^^5V(34) #<H| ^11^^(40), ^^q-(41a), ^^^-(41a) ^-f^aflsj- (42) 

% #-3-^1^(42) tfs] ^^^(43a)^ ^^eI ^o] ^£tf. 

<36> ZL^Jl, 7fl3flAlE^ ofl $| ig ^ ?fl sfl a] e] Agjoj ^f^(43a) i^-g- ^#^1 ?1 ^ 

£(3E. 3e^1 46 #Jl Xl2^^«S!^(45)ol ^^M, ;«AjEl ^2] ^^(43a)ofl 

^sq^l ^iLtf c| ^ ui«l» ^l2#?i^^^-(45) ^Ml SL*]^ 

£ #efl°lB^ < ?I (48)^1 ^7H, #eflolH^«?l (48)^ ^2#?i^^^-(45) >M-°H^ 

*fl23^(47)°l ^^^rf. 

<37> £ 2 ofl^, ^11^11^^^.(35)^ ElEf^Sj- ElEl^-q-olE^ol^o] ^^o^ ;«^l2l^fl^)o^^2]- 

(37)£: ElEl^-q-olHi^olJEloM , ^3«fl ^ <H ^"(39)^: TiN, TiAIN, TiSiN ^ RuTiNS. ol^Sl 
^ffi^ ^€ W4. HSlJl, ^U^ ^-#(40)21- 2H2^#(47)£- Al 2 0 3 olc|-. zle)ji, 
*>-¥-^i^-(41a)^r <^lsl#(Ir), o l5H-^5f^(Ir0 2 ) ^ "-^(PO^l ^.g. Pt/Ir0 2 /Ir^ 
o]jl, o?7H, ^le)f-(Ir)^: 500A-1500A, c.lsl#^V^-^-(Ir0 2 )^: 50A-500A, B J}-g-(Pt)£- 
100A~1000A ^Ht}. ZlElZL, 7^0-^^1^.(42)^- 50A~2000AS1 ^-?fl<y SBT, SBTN, PZT ^ 
BLT5L °}^o)# zl# ^oflAi *>q-olcf. zl^JI, ^^^(43a)^ Pt , Ir, Ru, Ir0 2 , 

RuO 
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2, Pt/Ir0 2 , Pt/Ir0 2 /Ir, Ir0 2 /Ir, Ru0 2 /Ru, Pt/Ru0 2 /Ru ^ Pt/Ru0 2 S. °l^f-<H*l affi^ ^ 
^s\s\ 100A~1000A^ ^MMc}. zl^jl, #eflo]E^oi (48) ^ »jfl^-(p t ), °1 &l^-(Ir) , 
°l^-H-(Ir)34 ^^-§-^>2|-^-(Ir0 2 )^ 3fKlr/Ir0 2 Hs1 500A-3000A ^Htf. p>*] ni-_o ^ ; 
*fl2§^ <2^(45)£- PSG, S0G, USG 5&^=r TEOS^^-g- oj-g-^ji, J£#*Hr £ 4^ S^s} $ 

(45b)-5.S. ^€ ^£ Sicf. o^H, ^inl-(45 a) ^. Ti o 2> TEQS A>^.nV jc^ A1 2 0 3 1- °] -§-^>3. 

, ^I2sv(45b)^r PSG, SOG iE^r USG# <>1 -§-tb<=K 

£ 2°fl w>ofl r^eig, «Vtgo} MTP ^S^l 7^^^] 7fl3 iflAlE^ ^^(41a), 

^-B-^i^l^-(42) 31 ^^^(43a)ol ^ojji, o] ^2#^-^<gsV(45)ol °\] 

S. 3a tfl^l .£ 3f^r 4€- MTP ^-fr*}^] 7 fl5flA]E^ ^ « o v 

£ 3a<Hl W]-fif ^-O], tijn^il 71^(31)^1 ^>lb £-Bl« ^ELA>2l-n}-(32)-g- i% 

^ -f, to^l 71^(31)^ #^<3^ iflafl H^^l^Ei^ ii/=5flo]jq- ^^^^(33)^- 

S>£^1 7]^-(21) -#-^ofl BPSG JE^r HDP ^3^0.5. o] *)U#*]r^<3^-(34) 
* #3" ^ ^, ^ll^^<a^(34)^: 

(33)# ^#^1 ^^^^l^^.Hfl^(i=A] ^^*>cf. 
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<42> Ef-g-ofl, iS^^l^^S^^ i*V^ ^l#^-^^nV(34) ^ofl B)Bl-^-nHTi)4 E]Ef^- 

M-o}H^l = ^(TiN)^r 3#*H ^ltiflHl<H^(35)* ^^tb ^, ^^"^^(33)^- E|Ef^ 

# E]^^^A>ol^.(TiSi 2 , 36)1- . °H, £)Bl-^^^A>olc ( 3 6) - E}E}-^q- 

^ E^^q-olE^ojc^-t- ^7)^^(PW) IMPdoni zed-Metal Plasma)^ °l-g-*> 

°i f^tb ^ ^-^1^^[830°C/N 2 /20^]1- ^l^^V^ ^^-^^(33)^ ^e)^ e]b)-^-^ «>-§- 
-i" -f-*fl ^^1^. <>lsq- ^ B|Ef^-^E]A|-o)c ( 3 6)1 . ^^^a^ ^^^(33)4 ^ 

^l^H^Hl o.ni^EH (ohmic contact )o] o]^^- tJ-cf. , ElBf-^-nV^ ^^-^.0^^ 

o]^5]-# W7l^3]-^(CVD)* °l-g-*H f^s}-^ ^ o.o]]^ E]^e^4ol^ D -[(36)o| ^aj- 

<43> ^ltifl^C^nl-Os) ^ofl ^ 2 yfl 0]nl- ( 3 7) o. -^V*]-cf ojnfl, ^2Wfl el ^51.(37)^ 

^1^^^01.(35)^ # ^ 7 }^^ ^^-ofl S^s}- ^SLS., ^iuH^o]ov ( 3 5) ^. 

=lQ ^^-^^(33)^1- ^^Kb* «cM*V7l ^o.s 200A Bj-^-ufolH efolH.oi 

(TiNHuK 

^ai*V *)U,2BfleHi2V ( 3 5> 3 7 )jz|. Ej^uKg. ^en^o.^ ^7l*H ^ll#^^si(34) 
UH} #7i] ^^*}^EL^^ x%»-6\] el ^]^( recess)^ ^iiifl 1-^(38) ^^m. ^^tf 

#*fl *fil,2«flsHni. ( 3 5 , 37)# ^V^^S. ^iTj^Ai 45: ofl*)«fl(over 

etchback)^H xl}2^-8r ^"ifl^M- 5^13 7 ] ^ 3 <gn>(CMP)# Jf-sfl ^3}-tV 

^, -M ^ll ( 2tiflel<HBV(35, 37)^ ^7^}^ 2f£ ofl irt*}.ocj sHl^l^m. 
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^l3«o V ^^- ^^M- >fll,2Hfle|<H^-(35, 37)^8: 5H*3 7l 7fl 3 #^-^^^(34) g.^ 

<45> *}^*V w].<q. ^-o. ^L^ofl ^^E)^ ^^^3.(33)0} ^o]^ 500 

A~1500A°1^ ^^fji, ^^#£^(38)1- ^*fl ^s]^ ^^^g- ^€€^(38)^ 
4^ ^^sl^cfl, *1^°1 0.30^°! 3000A 
<46> sMl^ ^^^31#eiZL(38) l^^^l *Hf#^"$- ^-g-o-}^ 

^-^Ml^^H ^^Aj^lcf. olnfl, ^13^^0^^.(39)0. TiN> TiA1N> ?iSiN ^ RuTiNS . o] 

<47> ^tjV ufo)] Oj-e^, Jf^S] ^.ja^-^ ^j^-ojoj^ ^7l^]^S. <^^A] 71 71 Jfl ^ 

^lic^^ol e^-fl^ ^^^l^eiZLCSS)^- ^I3tiflel^ni. ( 39 )s ^s)^, #^9l^-(34) 

<48> £ 3M1 5LA)Q v}9)- ^-ol, ^5}-^ ^ ^lll#^:^^^-(34) 31 *fl3«ll ^ ^^"(39) 

A oHl ^ll^^#(40)# ^tVcf. olnfl, ^1^^-a (40) o.^ ^nm-(Al 2 0 3 )l- °l-g-*}n}, ^ 
^H^^CALD), W7l^^(CVD), #^7H>^2}-^(PVD)* °l-g-^ 5A-50A ¥^15. ^ 
SMI W. °1^ *U^#(40)* #£-*l 9^711 -s}^ ol^ ^ cg^ofl^ Aizl- 

^^^o]c ^Ssl^^c^-EH AjOjLo] ^1^^(40)01 H^^H ^}7]Sl + oIt^JL 
olE^*V oj=o_ o^^-o. ^-cfl *«§>c|-. 

<49> t^o.jL, 1^31-^(40) ^ Spf <*^-g- aflHE^Ul), #^-^1^(42), 

A o V ^^i^- ^-g- *}^r ^l2£^i^-(43) ^ <5KE.n}>iH.(44)!- ^>^o.S ^H^. 
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°H, ^1£^^(41)^ ^7l^^(CVD), *^7l^^(PVD), Q*W^*$(MJD) 
§J <^}M^tt] (PEALD) ^>M-^ 

(Pt), ol^f-Or), ^-Efl^-(Ru), Efl^(Re) & S#(Rh) f^l>H *Kr°l7iu)- oj^cq ^ 

t 1 ^** 0 l-§-W. §<H, ^ll£^^-(41)-£- olel-H-Or), ^E]#^^(lr0 2 ) £ y -^(Pt) 
^ &*\3, Pt/Ir0 2 /Ir^°"|:a, oH, oj^^dr)^ 500A-1500A, °1 iM#^3r*Klr0 2 ) 

£ 50A-500A, ^^(Pt)^r 100A-1000A ^*fl5. ^^tf. ne)Jl, *IW42)£- Sr^ 

7l^-#av^(CVD), ^7>^^(ALD) ^ ^-2^ [Spin on deposition; #^(Sol-gel) 
MODCMetal Organic Decompot ion) f^H ^Kr^ f^^-i- ol-§-s>o^ 50 

A~2000A^ -f-^}-°} SBT, SBTN, PZT ^ BLTS ZLf- #o)H 

*KH4. nel^l, ^I2£^i^-(43)^r Pt, Ir, Ru, Ir0 2> Ru0 2 , Pt/Ir0 2> Pt/Ir0 2 /Ir, Ir0 2 /Ir, 
Ru0 2 /Ru, Pt/Ru0 2 /Ru ^ Pt/Ru0 2 S. °l-¥-<H*l ZLf-f^H ^^M, ^M^^CCVD) , #3 
7]^^(PVD), €7>##a}-^ (ALD) ^ 1-^p>^^^^2)-^ (PEALD) 

°l-g-*f°i 100 A -1000 A ^ ^^flS ^tr^. °r*l n -|AS , s>^p>>i 3.(44)^ ^ sfl 
3^* -§-°l*r7fl ^l^s>7l ^ JE<y fl ^o.S., ElEf^-i4o]H^oic (TiN) gc- ^^q-oiHer 
°l^(TaN)# °l-g-*H ZL ^-^1^ 500A~2000A°1^. 

SHH «H1 *fll^#(40), ^113E^(41), 7^^3(1^(42), ^12S^ 

^(43) * *>=nV^a(44)fe 3xflE^ #<^- 7 j ^sfl ^cfltb ^1 f^Kr £ 

7j-B-^i^ll^-(42)^ ^tr 7 o v -H-^i^^-(42) S^r ^]25L^eV 

(43) -§^^°fl ^^tb^f. ^H, ^^elfe 0 2> N 2 , Ar, 0 3 , He, Ne Kr^ -g-^7l*Hl*l 400 

°C~800r^ ^-JEi^L 10^- 5*l?Jv§-<£ ^^H, ^-ttlSfe SK>5.(Dif fusion furnace) 
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^-^^^sl (Rapid Thermal Process) olM^^I £^ sK-V^sf #4p<g*1e] *<t*}ik 

HS ^l2£.^^-(43), #-fr^WU2), aflLE^Ul) ^ *l] 1^^(40)* £*>3 

*U^ V #(40), ^^(41a), ^^^1^(42) ^ ^-^-^^(433)^ §f 
M-Sl °l-8-SM 

^Sf ^ sflEi^^^^ofl ^^^-(43a) ^--^m *>=D>^3(4 4a )7> ^§>^ , o]§> 
^11^^(40), *>^-^(41a), #-^^(42) ^ ^^^-(43a)^ &x]3. '711 
afl^El ^(capacitor stack) 1 °1 5|ZL tr^MU^ ^f^UO)^ ^^7> ;*fl3«ti 

iM°m(39) ^7} SL^s]JL 91^}, ^l^ v #(40)* ^-^f^^sl ^ SC-1 

^^^]#^n(38)* ^13^11 ej o]nv (3 9 )o1 i o.53-g- ^3«flsl <H ^(39) ^o] 

^U^^UOH] H^(Crack)ol ^r^^Jl, o] SC-1 ^1^-8: *«fl *fl7i*}°3.*| ^ 

^^1-^(38)^ ^7l^ f£f ^^nK cf-E- ^<L3-, ^t^e] ^ SC-1 

D fl-?- <?!#tr ^ll^^#(40)^ ^ ^JlS ^«Vsl^ I^E] ^-^1:, 
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^ofl ^iU} ^Tfl ^2#^-^<g^(45)* , *>2=n>iH(44a)£] S. 

<57> o^H, ^2f^^>^<?!^-(45)^r PSG, SOG, USG TEOS^^ ^l^-^t-fl, ^12^^ 

<gnv ( 45) ^^cHl^ rq-tfl^ A]7] * ov ^^sJ-# ^sfl (curing) ^IW^f. 

°H, ^^-^ ^>-B^>^3(44a)^ HJ-*1*M 550°CiL^ ^ ^rS^M 0 2> 

N 2 SL^ Ar ^7)5. 10^—2*1 ^a^i}. 

<58> ZL^Jl, ^12^^^^ ^-(45)^ ^^-5}- 71 711 3j <£n> °fl ^ ^ -g- 

<59> ^ > £. 4^ ti>2f ^-o], ^2#^r^«=l^(45)^: ^^«<M^H3°1 -f^tr 

^ll^-(45a)3f nfl^^ol -f^tr ^2^-(45b)* *Veflj;L *§a^ ^£ SHr^l, >Hll^(45a)^r Ti0 2 
, TEOS ^Sr^- A1 2 0 3 « °|-§-*}:n, ^2^(45b)^r PSG, SOG HL^r USGS <^7H, 

*fll*K45a)£- ^rS. ^5}-^-<y *H2^(45b) ^l2^(45b)4- *M&&&<&. ^"(34)^ 7fl^# * 

«fl ^7> 3Kr*H ^13«1)^<H^(39)# ^>Sf-Al7l^ «oM^>7] ^ ^olrf. 

<60> «H1 4 = ^, *>^o>ia(44a) JL^ol £ej^n|^| ^2^?i^<a^-(45)^r 

^SM^Ha, #sfl 7l^Jif -fi-A>SM] s>=D>> 1 H(44a) 1^14 ^fl2#?i^^BV(45) ^ 
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